Young adults are at risk for Hepatitis B infection. Little is known about their attitudes and beliefs concerning Hepatitis B, which are determinants of getting immunized. This investigation examined risk perceptions and behavioral intentions concerning Hepatitis B among a convenience sample of 1070 young adults, 18-24 years old who participated in a Hepatitis B campaign that aired a prevention-based advertisement in movies. The campaign did not produce any significant effects. Therefore, analyses presented in this paper explored whether risk perceptions and intentions vary by sociodemographic characteristics. Most young adults do not perceive themselves to be at risk for Hepatitis B, but perceive other people to be at risk. Gender and ethnic differences in behavioral intentions to seek out Hepatitis B information were also observed. This study offers insight about important factors to consider when designing Hepatitis B prevention interventions for young adults and suggests that increasing health-promotion efforts for this group, while accounting for differences in age, culture and gender, are warranted.
Introduction
Hepatitis B mainly affects 20-to 50-year olds, many of them young adults. In the United States, >1 million people are chronic carriers of Hepatitis B. Roughly 100 000-150 000 persons become acutely infected with the virus and 5000 die from its effects each year [1, 2] . Chronic Hepatitis B is associated with significant morbidity, including cirrhosis, liver cancer and liver failure [3] . Hepatitis B virus transmission is linked to infected bodily fluids [4, 5] , associated with sexual behaviors, injection drug use [5] , tattooing and body piercing [6, 7] . Since young adults often engage in these activities, rarely seek health care [8] , are sexually active and perceive themselves to be at low risk for infectious disease [9] , they are at heightened risk for Hepatitis B.
Efforts to reduce the incidence of Hepatitis B among young adults are limited, despite an effective vaccine. Immunization coverage for children and adolescents has increased since 1991 due to universal immunizations for newborns [10] and state laws (1997) (1998) (1999) (2000) requiring immunizations for children entering day care, grade/middle school and state college [8, 11] . Children born before 1992, now young adults, have low Hepatitis B immunization rates since they were not covered by these mandates. Adult immunization recommendations also overlook young adults by focusing on older adults identified at risk [4] . It is estimated that only 10-15% of 18-to 24-year old Californians have received Hepatitis B vaccinations, which means many young adults are unprotected against Hepatitis B [10, 11, 17] .
Few investigations have examined health beliefs associated with Hepatitis B among young adults.
Concepts of risk perception indicate that young persons often misperceive true risks for disease [12] and have difficulty in understanding the effects of cumulative risk or the consequences of repeated exposures to risks overtime [13, 14] . Young persons often rate their risk for disease lower than that of others, an optimistic bias tendency [13] .
The Health Belief Model [15] posits that preventive behaviors are associated with health beliefs. How campaigns frame messages [16] also shape risk perceptions or health decisions. Preventionfocused framing relies on individual differences for promoting effective behavior change [13, 16] . The Hepatitis B campaign described emphasized preventive messages (i.e. Hepatitis B is preventable). These frameworks guided this investigation, which examined how Hepatitis B perceptions and intentions varied by individual factors.
Methods
Evaluation of the Hepatitis B campaign initiated by the California Department of Health Services determined data collection. The 6-week campaign was implemented in movie theaters throughout 11 California counties in 2003. A repeated crosssectional design was used for evaluation in two southern California counties, with an intervention (airing slide) and control (not airing slide) theater. The slide was shown for 15 s, 16 min before the start of each movie. Message of the slide included: 'Anyone can get Hepatitis B', 'Hepatitis B can be prevented' and 'get immunization information' (see Figure 1 ).
Procedures
The sample included 1203 18-to 24-year olds attending movie theaters in Los Angeles (n = 601) and Orange (n = 602) counties in April 2003 and June 2003. Inclusion criteria included voluntary willingness, 18-24 years old and movie attendance. Recruitment occurred outside the theater as individuals approached the ticket booth for pre-test and as they exited the theater for post-test. Individuals were screened for eligibility with introductory questions. Separate samples of the 18-to 24-year population were sought in order to assess the impact of the communication message on the population as a whole. Each pre-test/post-test condition had 
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;75 respondents at each theater, totaling 150 per intervention and control (see Table I ).
Data collection occurred twice: at the start and end of the campaign (April 23-26 and May 30-June 1, 2003). Theater participation was based on the willingness of corporations to comply with evaluation activities. Obtaining corporate approval was challenging as they are against solicitation of their patrons. Because the study was voluntary and incentives (movie passes) were provided, some chains approved. Institutional Review Board approval was provided from the University of California, Los Angeles.
Measures
Items on the self-administered questionnaire measured the impact of the campaign's Hepatitis B slide, including awareness, risk perceptions, behavioral intentions and recall of and exposure to the slide.
Since findings from the campaign evaluation revealed minimal effects of the slide, this investigation only included age, ethnicity and gender as independent variables. Age was recoded into three categories: 18, 19-22 and 23-24 years. Similarly, ethnicity originally collected in five categories: White (n = 524), African-American (n = 52), Latino (n = 322), Asian (n = 207) and other (n = 96), with two respondents who did not report their ethnic background, was recoded to White/Asian/ other, Latino and African-American. The White, Asian and other ethnic groups were combined as no differences in mean scores across the independent variables were found. Hepatitis B awareness was measured by a dichotomous item 'Have you ever heard about Hepatitis B?'. Respondents who answered 'no' (11.1%) were dropped from analyses, reducing the sample to 1070.
General population risk perceptions, personal risk perceptions and behavioral intentions associated with Hepatitis B were included as dependent measures and are based on health beliefs [15] , optimistic bias [13] and message framing [16] . 
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Factor analysis yielded three groupings for items that assessed risk perceptions and behavioral intentions. High means indicate that respondents perceive people in the general population to be at risk for Hepatitis B, while low scores indicate they do not perceive them to be at risk.
General population risk perceptions

Personal risk perceptions
Two items measured personal risk perceptions (a = 0.51): (i) I am at risk for Hepatitis B and (ii) My friends are at risk for Hepatitis B. Responses were based on the same scale described above.
Behavioral intentions
Three items measured behavioral intentions (a = 0.56): (i) How likely are you to call your doctor to get more information about Hepatitis B immunizations; (ii) How likely are you to seek more information about Hepatitis B and (iii) I already know enough information about Hepatitis B. The first two items were recorded by 1 = not at all likely, 2 = somewhat likely, 3 = neither likely nor unlikely, 4 = likely, 5 = very likely and the last item used 1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, 5 = strongly agree. The alpha yielded for two groupings are lower than the generally accepted boundary (0.70) indicating that response patterns for the items were not consistent. In other words, the items may not represent the subscale being measured. Because the study questionnaire had limited items available, concepts of personal risk perceptions and behavioral intentions may not be fully represented by the items. Nevertheless, the response pattern was similar to that found in previous research; hence, responses were retained in analyses.
Data analyses
The Statistical Package for Social Sciences (12.0) was used for analyses. Since few participants saw the Hepatitis B slide (10.5%), further analyses explored the extent to which the study groups, defined by county, condition, test and campaign period could be combined. No significant differences were found between the study groups and dependent variables with the exception of an effect by county on general population risk perceptions, although because the means were fairly similar (mean LA = 3.8 versus mean OC = 4.0), the data were pooled for this investigation (see Table III ). Analysis of variance testing was performed to assess for associations, main effects and interactions between Hepatitis B risk perceptions and behavioral intentions by sociodemographic factors (see Table IV ). P values < 0.05 indicated statistical significance.
Results
Sample characteristics
The average age of the sample was 20 years, ranging from 18, 19-to 22-and 23-to 24-year olds Hepatitis B and young adults (29, 54 and 17%, respectively). Ethnic backgrounds included: White (44%), Latino (27%), Asian (17%), African-American (4%) and other (8%). Gender was 53% males and 47% females. There were no differences between the 133 who had 'never heard' of Hepatitis B, who were dropped from analyses, and the 1070 who had 'heard' of it (see Table II ).
Perceptions of risk for the general population
Participants generally perceived people in the general population at risk for Hepatitis B (mean = 3.98), significantly differing by age and ethnicity (P < 0.05). Eighteen-year olds (mean = 3.83) were least likely to think the general population was at risk for Hepatitis B compared with 19-to 22-(mean = 4.01) and 23-to 24-(mean = 4.06) year olds. African-American (mean = 3.84) and Latino (mean = 3.92) groups were also less likely than White/Asian/other group (mean = 3.99) to think people in the general population were at high risk for Hepatitis B. A significant interaction between age and ethnicity (P < 0.05) was observed, where African-American 18-year olds were least likely to think the general population was at risk (mean = 3.09) compared with White/Asian/other (mean = 3.91) or Latino 18-year olds (mean = 3.76). No differences in risk perceptions for the general population existed by gender, as females and males reported similar risk (means 3.99 versus 3.94, respectively).
Perceptions of personal risk
Participants perceived their Hepatitis B risk to be low (mean = 2.44). Significantly differing by age (P < 0.05), older respondents were more likely to perceive greater risk for themselves (mean ages 19-22 years = 2.47 and mean ages 23-24 years = 2.58) than younger respondents (mean age 18 years = 2.30). A significant interaction between age and ethnicity (P < 0.05) showed that African-American 18-year olds (mean = 1.84) were least likely to think they were at risk for Hepatitis B than 18-year-old Latino (mean = 2.37) and White/Asian/other groups (mean = 2.30). Gender and age also significantly interacted (P < 0.05) by personal risks as 18-year-old males had lower personal risk perceptions for Hepatitis B (mean = 2.20) than their female age counterparts (mean = 2.40).
Behavioral intentions
Information-seeking behavioral intentions for Hepatitis B were fairly low, averaging 2.62. No two-way, three-way or four-way interactions between variables were significant. *P < 0.05.
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Significantly more females (mean = 2.73) reported higher intentions to seek out information (P < 0.05) than males (mean = 2.52). Results also showed that the White/Asian/other group reported significantly lower tendencies to seek out information (P < 0.05) than African-Americans and Latinos (means = 2.57, 2.92, 2.68, respectively).
Discussion
The past decade has witnessed widespread efforts promoting Hepatitis B immunizations for infants and children. Unfortunately, efforts targeting young adults, whose risk is high, are limited. Not only are young adults not getting immunized but also there [8, 9] . Study results confirm past research on risk perceptions. In comparing the risk for oneself versus others, young persons attributed lower risk to themselves, while risk perception ratings for others in the general population were moderate to high, revealing the optimistic bias displayed by younger persons. The age-ethnicity interaction suggests that the tendency for youngsters to underestimate personal risk may be developmentally related to age. Thus, while personal risk perceptions for 18-year olds remained relatively low, with increasing age, perceptions increased. We found females more willing than males to seek out Hepatitis B information, which may explain females having higher rates of immunization [8] .
The association between ethnicity and behavioral intentions suggests that cultural health beliefs may play a role in immunization participation. Health care barriers exist for both young and ethnic minority populations [8, 9] ; therefore, health education initiatives promoting immunization are critical for increasing Hepatitis B-related risk perceptions and information-seeking intentions among young adult populations.
Overall, findings emphasize the importance of developing age and gender appropriate and culturally relevant educational strategies tailored toward meeting the needs of hard-to-reach young adults. Although, in order to tailor future health communication campaigns focused on increasing Hepatitis B immunizations among young adults, future studies should examine the knowledge base of young adults, especially younger aged groups between 18 and 21 years and ethnic minorities with respect to how they view Hepatitis B (i.e. as a dangerous epidemic or as a sexually transmitted infection) and its transmission; where health-related information about Hepatitis B is typically obtained; their Hepatitis B immunization status and the extent to which they have access to health care to receive immunizations. The last piece of information is critical information especially since certain young adult groups may work under employers who do not provide health insurance or coverage.
Study limitations
Data are based on self-reports which may be subject to over-or underreporting, potentially distorting results. As the effects of only certain demographic variables were assessed, other unmeasured factors may also be influencing risk perceptions and intentions. Because of time and space constraints in data collection, the number of questionnaire items was limited, which resulted in lowered reliability for some of the measures. The study also did not assess the vaccination status for Hepatitis B among respondents. As only 10-15% of this population are fully immunized, this may only have marginal impact on outcomes. Finally, qualitative data could enrich the findings.
Strengths of this study include the description of Hepatitis B-related attitudes and behavioral intentions among young adults that can inform future research and interventions. The age group studied is underrepresented in population surveys as many are not in school, yet are at high risk for many health issues. Finally, this effort involved an innovative means (using advertisements in movie theaters) to reach a high-risk group. As in many health-promotion efforts, this approach has potential, but the strength of the intervention may not have been sufficient. Further research is needed to confirm this assumption.
Implications for public health policy and practice
Efforts to educate and immunize young adults at risk for Hepatitis B are critical to reduce infection, and to address existing immunization disparity in California and throughout the United States. Increasing risk perceptions and Hepatitis B immunization coverage among this age group is needed. Future research should consider other information that may be related to attitudes and behaviors regarding Hepatitis B, in particular 'what they know about Hepatitis B' including risk factors, and the R. M. Gonzales et al.
availability of vaccinations. Information about young adults' awareness of Hepatitis B compared with similar infectious agents (i.e. human immunodeficiency virus or Hepatitis C) would also be useful.
Hepatitis B is a silent killer and costs associated with its treatment are high. Currently there are no policies mandating universal immunization coverage among young adults; prevention of this disease is thus dependent on persuading individuals to get immunized and take precautions. Integration of this issue with larger campaigns that address liver diseases in general, including Hepatitis A, B and C, cirrhosis from excess alcohol consumption and exposure to toxins, may be more efficient at improving population health than single issue campaigns.
